The various different properties of the stereoisomers of organic compounds have long excited the interest of chemists in their chemical reactivities, physical properties, spectroscopic data, and so forth.
From the point of view of molecular orbital (MO) treatment, stereoisomers may be divided into two classes, one consisting of geometrical (cis-and trans-) and rotational (gauche-and trans-) isomers, and the other containing optical isomers. The following discussion will be limited to the isomers of the first class.
The electronic structures of these isomers are calculated to be identical when the simple LCAO MO method, in which electronic interactions are formally neglected, is used, for in this method the secular equation of one of the isomers is equal to that of the other. In the discussion of the differences in energy of the first class steroisomers, classical electrostatic calculation has been found useful, as has the ASMO (antisymmetrized MO) calculation, including electronic interactions.
In a discussion of their electron distribution the ASMO SCF (self-consistent field) calculation is both necessary and adequate; a typical example would be the strict calculation of the butadiene by Parr and Mulliken1). In such non-polar compounds as butadiene, indeed, such a strict but very troublesome calculation is indispensable in order to show any difference of distribution.
However, in a compound containing polar groups, some differences of electron distribution between the isomers, which may be sufficient for a qualitative comparison, may be obtained by a simple LCAO MO method, with the parameters modified by considering the electronic interaction between polar groups.
In this paper, such a modified simple molecular orbital method is to be determined for conjugated molecules;
it is then to be applied to the interesting differences between terephthalaldehyde anion isomers in the proton hyperfine couplings in ESR (electron spin resonance) spectroscopy recently investigated by Maki2).
As to the structural isomers, the electronic structures are, of course, different even in the simple LCAO MO calculation.
In this simple method, however, it is difficult sufficiently to take into account the effects of near-by polar groups, while actually the electronic interactions cause a considerable change in the electron distribution.
The simple MO method with modified parameters which is utilized for geometrical isomers is also of use for this class of isomers. Applications to actual problems of structural isomers-nuclear coupling constants and asymmetric parameters in PQR (pure nuclear quadrupole resonance) spectra, dipole moments, etc. -will be given in the next paper3).
Theoretical Method
In the Huckel MO theory, by solving the secular equation
(1) molecular orbitals are obtained as a linear combination of atomic orbitals (AO's) as follows:
(2) 
where QB is the net charge on atom B
The assumption is acceptable in this simple qualitative discussion. Because Wp becomes more positive and -(1/2)qpp more negative when qpp is set larger, the sum Wp0 (10) might be independent of the density*. Thus, the remainder of the former terms are reduced to Moreover, a simple expression,
is obtained, Wp0 being a constant, depending only on the kind and the hybridization of the atom (sp2 carbon, sp3 carbon, hydrogen, and so forth).
We choose a certain atom as the standard, putting 0 on the shoulder as follows: 
ESR Hyperfine Splittings of the Terephthalaldehyde Anion
Recently an ESR spectrum of a terephthalaldehyde mononegative ion radical produced by the electrolytic reduction of the aldehyde has been observed by Maki2); it has been found that the hyperfine splittings of the spectrum cannot be interpreted without taking them as rising from two radical species, each of which has three pairs of protons with these coupling constants; species A: 2.08, 0.70 and 3.89 gauss, and species B: 1.54, 1.16 and 3.81 gauss (absolute value).
Maki regarded them as cis-and trans-isomers of the anion radical, distinguished in the ESR spectrum where aAB is the distance in A from atom A to atom B and is constant settled so as to fit experimental values at rAB=0 (ionization potential minus electron affinity) if A and B are atoms of the same kind. When A and B are of different kinds, an arithmetical mean may roughly be adopted. The values of aAB are tabulated in Table I.   TABLE I. VALUES OF aAB FOR VARIOUS   PAIRS OF ATOMS   TABLE II. VALUES OF PARAMETERS arr0, ars0, btt0 and bru0 OF THE ZERO ORDER* * As to numbering of AO's , see Fig. 1 . 
and k is set as unity.
The geometry of the aldehyde and its anion is considered to be planar, with bond lengths of 1.40A for C-C (aromatic), 1.52A for C-C (substituent). Table IV , we find a good mutual agreement, thus obtaining the following assignments:
(1) The A species is the cis isomer and the B species is the trans isomer, in agreement with Maki's proposition. October, 1962] Simple MO Method  for Electronic  Structures  of Terephthalaldehyde  Anion   1651   TABLE IV.  CALCULATED AND EXPERIMENTAL  SPIN DENSITIES AND ASSIGNMENT OF COUPLING  CONSTANTS OF TEREPHTHALALDEHYDE ANION (2) In each isomer, the largest (in absolute value) and nearly invariant coupling constant originates from the aldehyde proton.
(3) In the trans isomer, the order of the spin density on ring carbons is CV>CIV. On the other hand, in the cis isomer, the spin density on CIV is much larger than that on CV. This result is of great interest because the order of the spin density is inverse to that of tory to a simple electrostatic presumption.
On inspecting the calculated electron distribution of each molecular orbital (Table V) , such a presumption seems to be attributable to the total density and to the distribution of molecular orbitals of a lower energy, but not
